Protein folding  edited by T.E. Creighton, Freeman; New York, 1992; xix + 547 pages. £47.95 (hardback). ISBN 0-7167-7027-X by Clarke, A.R.
June 1993 Volume 323, number 3. 194301 FEBS 12420 
Q 1993 Federation of European Biochemical Societies 00145793/93/$6.00 
Book Revie,t?s 
Proteins: Structures and Molecular Properties (Second Edition): by T.E. Creighton, Freeman: New York, 1992; x + 507 
pages; f22.95. ISBN O-7 167-7030-X. 
The volume under review is clearly a labour of love. The author 
has taken time off from his active research career to write a treatise 
on all aspects of physical and chemical properties of proteins as 
well as their evolution and synthesis. With such a wide remit at 
the level at which this text is written. both the author and a 
reviewer has the problem that the expertise of a single individual 
is bound to be patchy. 
A very valuable contribution of the book is its extensive list of 
references, both to recent literature and a decent respect for 
classical papers. Many reader will also be grateful to the author 
for the many tables of data on properties in solutions and on 
structural interactions. In this connection one should emphasize 
the author’s nice balance in his discussions of the contributions of 
solution physical chemistry and three dimensional structure to our 
knowledge of protein functions Tom Creighton’s own interest in 
protein folding IS clearly evident, both m the treatment of the 
subject itself and in the discussion of methods required for its 
study. The general emphasis on methods for the study of proteins 
is altogether a good feature of the book. 
The fact that I found some aspects less satisfactory, in this very 
well written and produced volume, can be attributed to personal 
taste. Certain subjects are treated superficially and repetitively in 
a number of places, while the total space allocated in a single 
section with cross-referencing. could give a clearer presentation 
Such topics are. for instance. water structure and kinetics 
(especially of cooperativity). Kinetics in general is treated at a level 
below that of a College Chemistry text. Those aspects of the 
section on enzyme catalysis which are valuable should have been 
placed in the section on protein structures. The rest of the 
enzymology is below that of a good biochemtstry text and adds 
little credit to a fine book. 
It would be nice if all students of biochemistry and molecular 
biology studied this book and thus obtained a good feeling for 
factors which contribute to protein function I also feel that I am 
m the rare position of congratulating the pubhshers on the 
reasonable price. I hope this will help to spread the gospel about 
basic principles among now-a-days merely fact-hungry students. 
H. Gutfreund 
Protein Folding; edited by T.E. Creighton, Freeman; New York, 1992: xtx + 547 pages. f47.95 (hardback). ISBN O-7167- 
7027-x. 
I confess to a sinking feeling when presented with books in this 
format ~ a collection of chapters written by different authors 
parading as a comprehensive text book. They arc, more often than 
not, an excuse to re-publish a series of only vaguely connected, if 
worthy. research papers. This prejudice was quickly dispelled on 
reading this work; it is a readable text book in the form of an 
anthology and a very good one 
The topic of protein folding IS, at first sight, an odd choice for 
such an undertaking in that it remains an unsolved problem in 
science. This precludes the orthodox text-book treatment of ‘how 
it works’ and ‘how we found it out’. Folding is at once an 
intriguing and an exasperating subject for the following reasons. 
First, it is easy to determine the amino acid sequence of a protein 
molecule. Second, physical chemists assure us that they 
understand the nature of interactions between these component 
units. Third. for a hundred-odd proteins and a vast number of 
homologues. crystallographers have determined the precise way 
a given sequence does fold. It therefore seems ludicrous that these 
elements cannot be combined to produce a set of robust and 
general rules which relate protein sequence to three dimensional 
structure. After all. the consequences of solving this last step in the 
interpretation of genetic information are not trivial. 
With this in mind. this book IS a timely attempt to define the 
complexity of this problem and to summarize current 
experimental knowledge and theoretical approaches. In addition. 
it appears a general aim of the editor and his contributors to 
illuminate the way ahead. 
There are ten chapters in the anthology beginning with an 
introduction by F.M. Richards which eruditely presents the 
history and the outhne of the subject. This is followed by J.M. 
Thornton‘s description of structural patterns in folded proteins. 
a chapter by P.L. Privalov on the thermodynamics of the process 
from an analytical viewpoint and a joint contribution by M. 
Karplus and E. Shakhnovich on the theoretical frameworks and 
physical models which have been applied to folding. 
The direction of the book then takes an experimental turn with 
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chapters on kinetics (F.X. Schmid), the properties of intermediates and structural principles comprehensively, without drowning the 
in the folding process (O.B. Ptitsyn), the covalent trapping of these reader in turgid detail. A strength of the book is its appeal to a 
states (T.E. Creighton), the information gained by mutational wide post-graduate and research audience ~ from biochemists with 
analysis (D.P. Goldenberg) and the assembly of large, multi- a penchant for protein engineering to polymer physicists looking 
subunit structures (J.-R. Garel). The concluding contribution by to grapple with this ‘Holy Grail’ of puzzles. The work may not 
R.B. Freedman takes us into a more biological realm with a have quite the popular feel of ‘The Blind Watchmaker’ but for 
description of the apparatus which ensures efficient folding in the those espousing an interest in protein folding it would be a shame 
cell. to miss it. 
Creighton has chosen his authors well, they all write in a 
confident and accessible way and between them cover mechanistic 
A.R. Clarke 
Hydrogen Bonding in Biological Structures; by G.A. Jeffrey and W. Saenger, Springer-Verlag; Berlin, 1991; xiv + 569 pages. 
DM 198.00. ISBN 3-540-50839-2. 
To molecular biologists, the hydrogen bond has become 
synonymous with the biological specificity of macromolecules. 
Exploration of the role of the H-bond in molecular recognitio is 
one of the few aspects of physical chemistry that molecular 
geneticists are prepared to take on board in designing both in vitro 
and in vivo mutagenesis experiments. To molecular biologists (for 
whom the book is written), the role of the H-bond in molecular 
recognition is conceptually easy to both understand and examine 
experimentally. The hydrophobic effect, on the other hand, is 
much more of a taboo subject for experimental molecular 
biologists. Perhaps the main reason for this is the directionality 
and linearity used to represent H-bonding in biological systems. 
Whereas non-linear physical relationships present a challenge to 
the physicist, they are the source of headaches to the biologist. 
Therefore, when Waton and Crick produced their elegant model 
for the structure of DNA, biologists immediately grasped the 
simplicity of directional Hydrogen bonding, and much less so, 
features of the base-stacking interactions. 
The maintenance of the tertiary structure of proteins and the 
interaction of proteins with ligands (and other proteins) can be 
systematically explored by using site directed mutagenesis to 
remove and displace H-bond donors and acceptors. Therefore, a 
standard reference on the H-bond IS a most welcome addition to 
the literature as biologists embark on increasingly ambitious mo- 
lecular recognition studies. In order to pose more subtle questions, 
a detailed knowledge of the H-bond is required. That the bulk of 
the literature concerning experimental and theoretical aspects of 
H-bonds is inaccessible to biologists is a fact. The authors have 
therefore provided the biological community with an invaluable 
reference source to sharpen thinking about new experiments in 
molecular recognition. 
The authors set out to cover in great detail the definition, 
experimental and theoretical description of H- bonding in small 
molecules (of biological interest), macromolecules and the special 
place of water in the scheme of things. There is a discussion of the 
geometry and lengths of different classes of hydrogen bonds. The 
treatment I found both readable, comprehensive and an invaluable 
encapsulation of a literature which is largely alien to me, although 
clearly of real significance to the biologist. By far the most 
frequently cited experimental techniques used to underpin the 
authors’ discussion are X-ray and neutron diffraction and their 
bias is towards static images of H-bonds in crystalline structures. 
At this stage, however. I would agree that we need a description 
of H-bond geometry in the static state before we begin to explore 
a ‘moving target’ by magnetic resonance techniques. 
My only real criticism of the book is the cursory treatment of 
the use of site directed mutagenesis in conjunction with X-ray 
crystallography and thermodynamic/kinetic experiments to 
address the role of H-bonding in protein stability. folding and 
ligand binding. This is the prime area of interest for biologists and 
the authors are most able to make an input here into the design 
of new experiments and the suggestion of aspects of H-bonding 
that have as yet not been addressed. Of course this, it may be said. 
can now be done with more confidence having read the book, but 
it would have been useful to have expanded this section. 
I welcome the addition of this book to my shelf since it provides 
a firm physio-chemical foundation for exploring and evaluating 
the role of H-bond in biology. With the relatively routine ability 
to introduce selective point mutations into proteins (and nucleic 
acids), this both provides a perfect companion for the biologist as 
a first step towards designing such experiments. 
David Hornby 
Enzymic catalysis; edited by A.R. Fersht and D. Gani, The Royal Society; London, 1991; v + 78 pages. f32.50 (UK), E35.00 
(overseas). ISBN 0-85403439-O. 
This short book includes ten review essays which were presented 
at a Royal Society of London Discussion Meeting on Enzyme 
Catalysis in December 1990. The authors, all major figures in the 
enzyme field, present an excellent and representative review of the 
current state of enzymology. 
Three articles by Robinson, Cane and Gani show how organic 
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